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A bs七r a 亡t
The globaldistributio n ofmicrophysicalproperties ofw aterclotldsisinvestiga･tcd
on tilebasis ofs atelite-r etrieved spectr al radia n c es o v erwi de w av el llgth r arlge
丘o m visible to micro w a v e. Following o urpl･e Vio u s study using IS C CP a･nd SSM/I
data
.
the rモS ultsfr oITlthe Tropic alRainfall Me as u ring M issio n(T RM M)dat8･ a r e
pres erlted enlployhg Visible a ndln丘
.area Scarln er(VIRS) and T R ” M ic row ave
lm ager(TM I). Us eoftheT RMM s en s orshasthe adⅥ氾 止age thathigllly sim ulta n eo u s
obs er v atio n is possible in c omparis o nwith allalysis of cornbi】1eddatarfror n畠e n S O r S
o ndiffer ent plahtforrrB S u ch as IS CP a ndSS M/I.
Co血bin a.tioT1 0f visible a nd n ear-infr ar ed r adla n ces
,
de n ote･ by VisI NrRlrl ethod,
c a n r etrieve clo ud microphysic alpar a m eters s u ch aBthe clo ud opticalthicknes s a nd
effectiⅥ∋ dropletradiu s. The effectiv edropletr aditlSCa nbe obtained alsofr o mvis -
ibl白alnd micro w a v e radian ceg(Vi告- Mic m ethod)by co mbining the opticalthi血1 郎
a ndtheliquidw a.te ll path. Tile effective r adiu s r etrieved by Vis- NIRln ethod m ay
tend to be bia8 ed to w a rd the v alu e Tlearthe clo udtopdu eto stL･Ong abo rtiollin the
nea r-in丘･a red w a v el 1gもhs, while V is- M ic w p tlldyieldthe effe ctiv e r adiu s av er aged
throtlgho ut the v ertic alext,e nt ofclotlds .
The basic ideais to til上d a char a cteristic diqerence betw eell tlle globaldistri-
butiollS Ofeffectiv e clo ud dr oplet r adii frolrlVisI N IR a nd Vis- M ic m ethods . T he
difFer ence w o uld be c a u sedin partbyyerticalinholn Ogen eity of dr oplet size within
clo uds
,
apndther efor eis e xpe ctedto be al possibleindic atol
l
0fo ccur r e n c e of dl･izzle.
1 Intr od11 Ctio n
Clo uds ar ekn o w nto play significa nt r olesin the ea rth
'
s radiation budget, and itisin-
evitablet･o cla ri&thegloba_1 distributio n ofcloud characte risticsfo r clim ate syst･e m stud
-
ies･ Satellite re m ote B占n slng Ofthe micr ophyBicala nd optic alpr operties of cloud畠 has
be e n a nimpo rtants ubje ctin thelastdec ade. An establisheds che m eto r etrie v ethe effe c-
tiv edr oplet radiu s a nd opticalthicknessofclo uds e mploys apa lr Ofsho rtw a ve cha n nels
(Nakajin a and King1990;fra･n, Ross ow , and La ci81994; a nd referen c esther ein).
L W Pc a nbe retrie v ed fro m micro w av ebrightn e8日te mpe ratu re sas w ellasfro m short-
w a v e r adia n c es･ A large n u rrlber of algori thm s ha v ebee nde v eloped･to obtain IJW P by
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micro w a v e r adio m eters o v el1 o c e a nic e n vir o n m e nt(e･g･ , W ilheiもa n(I C ha ng 1980; Petty
19 0;Gr e e n wal det all 1993;Lin, W ielicki et al. 1998), Co mpa ris on ofthe micro w a v e-
r et,rie v ed IJW Pwith the sho rtw av e-retriev ed■L W Pobtain ed by spa c ebor n e se nso rsha s
be endo n eby so m ea utho rs(Gr e e n waldet al一 1993; Lojo u, Fh'uin, and Ber n a rd 1991;
Lin and Ro ss o w1994;L in, M in nis et all 1998). Ho w e v e r, itisimporta nt. to l･e e Xamin e
the differ e n c ebetw ee nthe micl･ O W a V e a nd sho rtw a v eL W Psin ter m s of variatio n ofthe
e%
-
e ctiv edr oplet r adius Sin c ethe e鮎 ctiv e r adiu s w a;3 a ss um edto be c o nstant in the past
studies.
We des cribein s e ctio n2the data a nd l･etrie v al algo rithm adopt･ed in this st･udy, a nd
Sho wthe r es ultsin s e ction 3.
2 Data a nd Retrie val A lgo rithm
Follo wing our pr e c eding study u sIIlg Visible atld infr a r ed r adia n c esfr o mInter n atio nal
Satellite Clo ud Clim atology Pr oje ct(lSC C P)data a nd micro w a v ebl･ight.ness te mper a-
tu r efr o m Spe cial Sens or M icro w ave/Im ager(SSM/I)data (Ku r oda 199), w e e mploy
Visible a n(iInfra r ed Sc a n n e r(VIR S)and T R M Micr o w av elm age r(T M I)a s c o u nter-
pa rts OfISC C Pa nd SS M/Irespe ctiv ely, wher ethe both se n sors a reI) o arded o n Tr opic al
R ainfall Me a s u l.ing M ission(T R M M)Sate11ite･ T here ar e βo rn e adv ntage.5 tO us ethe
T R M Mse n sors for o u rpu rpos e二(1)Us e of imagers o nthe s a m eplatfわr m e n ables us
highlyis o chr o n o u s obs er v atio n, and(2)T he global distribut,io n ofl･ain rate r etrie v ed by
pr e cipitatio n Rada r(P R)abo a rd o n T R M M is ㌣ai1ablefordire ct c o mpa ris o n with o u r
r es ults･ On the other hand
,
T R M M data r equ lr e u Slo nger term a v er age to obtain a
global m ap ofcloudsth an other s atellite 8
' data such a sIS C C Pa nd SS M/I data, bec a u s e
VI RSa nd T M I ha v e n?でro w s wath du eto alo w altitude(-350krn)ofthe TR M Mo rbit･
Variable solar a ngles, s i n c eT R M M is s ulla Byn Chr o n ous, also c a u sedifBc ultyin r etrie v al
ofthe Clo udpr opertiesby VI RS.
VIRS andTM I data a r e a sslgn ed o nthe co m m o nO･25
o
xO･25o grid. Pr es ent a n alysis
is co nce ntratedqn w ate r clo uds(Td ≧皇73 K)o v e r m arin ee n viro n ln e nt. W e r etrie v ethe
eBTe ctiv edroplet r adiu s, clo ud optic althiclme ss, a nd clo ut topte mpe ratu refro m VIR S
r adiances ofchLl(0･63IL m), Ch･3(3･75/l m), a nd ch.4(10.8ll m)b.y a m odified v ersio n ofthe
algorithm de v eloped by Nakajim a and Nakajirna(1995). T M I bright,n e.q ste mpe ratures
at 19･35
,
21･3
,
a nd 37･0(コFIz yield the c olu m n w ater v ap9r(CW V) a nd liquid w ater
path(L WP)L In o rder to c o n str u ct a lo ok-up table for r etrie ving C W Va nd L W P, w e
ha v eperfo r m ed micro w a v e raditiv etr a n sfer calc ulatio n s.
We pl
･
e S e nt the r atio of effe ctiv edroplet r adiir etrie v edin tw oindepende nt m ethods.
On e ofthe m(VisINIR m ethod)e mploys shortw a ve r adia n ce s of ch.1 a nd ch.3 of VIRS
to obtain the eHe ctiv e r adiusbythe Nakajim a a nd Nakajim a(1995)algo rithln. Another
schem e(VisI Mic m ethod)yields the effe ctiv e r adiu s, Re ,fro Trlthe clo ud opti(:althickn e ss
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at a n optic al w a v el ngth, Tc, andthe micr o w av eL W Pa c c o rdingto the w ell-kn o w nfor 皿 ula,
Re -言L WP/Tc･ (1)
T he restlls a r e sho w nin the n ext section .
3 R e s ults a nd D is c u s sio n
We prese nther ethe r etriev ed valu es a v er aged o v e rthre e m ont･hsfro m Janu aryto M a rch
in 2000･ Fig･ 1illu str atesthe r atio of Re r etrie v ed in Vi告- Mic m ethod a nd Vis- NI R
m ethod. On e can s eethat ar e a s wher ethe r atio isles stha n u nity c o rr espo nds to the
r eglO n 8 With lo w pr ecipitation r ates, a nd vic e v er s a･ A possibleinte rpretatio nis that the
ratio Re(Vis+M ic)/Re(Vis- N IR)c o relateswithocc u rr e n c e of dri2･Zle･ T he effectiv edr oplet
radiusglV e nby Vis- NIR In ethodte nds to r epr es e nt the micr ophysicalco nditio n n e a rthe
clo udtop be c a u se ofla rge e xtin ctio nin a nabs o rptio n cha n n elin the Tle ar-infr ar ed, while
R
e
by Vi8- M ic m ethodis c onsideredto be a n a v erage v alu ein the whole cloud. T he
r atio Re(Vis- Mic)/Re(Vis- NIR)叫e refo r eふo uld depe nd o ninho 皿 Oge n eit.y inthe v ert.ical
distributio n ofthe eqe ctiv edr oplet radiu s. T his pr em m ptionle ads u sto an ide athat
the Re ratiois a nindic ato r of drizzling clo uds, for which Re(Vis- M ic)/Re(Vis- NIR)is
expectedto belarger
‾tha n unity be c a u s e of largedrizzle droplets a c c um ulated n e arthe
Clo ud ba se.
Re(VES &Mic)/Re(VIS & NIR) (J□n - Ma r2000)
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Figu r el‥ Glob alm ap of ratio ofthe effe ctiv edroplet l
･
adii Re(Via- Mic)/1uVis- NIR)
duringJa m- M a r, 2000.
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